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[571 Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding diaminopimeric acid 
decarboxylase from Brevibacterium-flavum, and capable of transforming a Coryne type 
bacteria to produce useful products such as L-lysine, etc., in a high efficiency. 
CONSTITUTION: A novel DNA fragment expressed by formula, etc., containing a gene 
coding diaminopimeric acid decarboxylase (EC-4. 1.1. 20), derived from a 
Brevibacterium-flavum [e.g. Brevibacterium-flavum MJ- 233 (FERM-BP-1497), etc.]. 
The enzyme is obtained as a form of an objective DNA fragment, by culturing 
Brevibacterium-flavum MJ-233 until the logarithmic growth phase, collecting the 
microbial cells, suspending them in a buffer solution, subjecting them to 
bacteriolysis with a lysozyme, a protease and a surface active agent, etc., 
collecting genes from the bacteriolytic solution by a conventional procedure, 
treating the genes with a restriction enzyme, and cloning a DNA coding 
diaminopimeric acid decarboxylase. 

[51] Int'l Class: C12N01509 C12N00121 C12N01509 C12R001 13 
C12N00121 C12R00115 
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[gfi^JSl) r/Utf/^r »> #A • Vy^bs (Brevib evibacteriumflavum ) ^l/f/<^r 'J !)A • 

acterium flavua ) A*Oi?7 5 / fcT* !J ^ggx^/M? ( Brevibacterium flavua ) M J - 2 3 3 

*zsy—H (EC 4.1.1.20) «:3-Ki-S«e-7-«:*tf 1 lc|2«ODN A0rtf o 

DNA#rtf 0 [gfc#^3] ftODNAWHaJIJ : 

ATGGCTACAG TTGAAAATTT CAATGAACTT CCCGCACACG TGTGGCCCCG CAATGCCGTG 60 
CGCCAAGAAG ACGGCGTTGT CACCGTCGCT GGTGTGCCTC TGCCTGACCT CGCTGAAGAA 120 
TACGGAACCC CACTGTTCGT AGTCGACGAG GACGATTTCC GTTCCCGCTG TCGCGACATG 180 
GCTACCGCAT TCGGTGGACC AGGCAATGTG CACTACGCAT CCAAAGCGTT CCTGACCAAG 240 
ACCATTGCAC GTTGGGTTGA TGAAGAGGGG CTGGCACTGG ACATTGOGTC CATCAATGAA 300 
CTGGGCATTG CCCTGGCTGC TGGTTTCCCC GCCAGCCGTA TCACCGOGCA CGGCAACAAC 360 
AAGGGCGTGG ACTTCCTCCG CGCGTTGGTT CAAAACGGTG TGGGACACGT GGTGCTGGAC 420 
TCCGCACAGG AACTAGAACT GTTGGATTAC GTTGCCGCTG GTGAAGGCAA GATCCAGGAC 480 
GTGTTGATCC GCGTAAAGCC AGGCATCGAA GCACACACCC ACGAGTTCAT CGCCACTAGC 540 
CACGAAGACC AGAAGTTCGG ATTCTCCCTG GCATCCGGTT CCGCATTCGA AGCAGCAAAA 600 
GCCGCCAACA ACGCAGAAAA CCTGAACCTG GTTGGCCTGC ACTGCCACGT TGGTTCCCAG 660 
GTGTTCGACG CCGAAGGCTT CAAGCTGGCA GCAGAACGCG TGTTGGGCCT GTACTCACAG 720 
ATCCACAGCG AACTGGGCGT TGCCCTTCCT GAACTGGATC TCGGTGGCGG ATACGGCATT 780 
GCCTATACCG CAGCTGAAGA ACCACTCAAC GTCGCAGAAG TTGCCTCCGA CCTGCTCACC 840 
GCAGTCGGAA AAATGGCAGC GGAACTAGGC ATCGACGCAC CAACCGTGCT TGTTGAGCCC 900 
GGCCGCGCTA TCGCAGGCCC CTCCACCGTG ACCATCTACG AAGTCGGCAC CACCAAAGAC 960 
GTCCACGTAG ACGACGACAA AACCCGCCGT TACATCGCCG TGGACGGAGG CATGTCCGAC 1020 
AACATCCGCC CAGCACTCTA CGGCTCCGAA TACGACGCCC GCGTAGTATC CCGCTTCGTC 1080 
GAAGGAGAAC CAGTAAACAC CCGCATCGTG GGCTCCCACT GCGAATCCGG CGATATCCTG 1140 
ATCAACGATG AAATCTACCC ATCTGACATC ACCAGCGGCG ACTTCCTTGC ACTCGCAGCC 1200 
ACCGGCGCAT ACTGCTACGC CATGAGCTCC CGCTACAACG CCTTCACACG GCCCGCCGTC 1260 
GTGTCCGTCC GCGCTGGCAG CTCCCGCCTC ATGCTGCGAC GCGAAACGCT CGACGACATC 1320 

- . - CTCTCATTAG AGGCA - - - - 1335 

Tt$ti5^r^^ y yK^/^^-f (EC [W**4] *<OT5-/iME^: 

4.1.1.20) Sr'3-K-rsae-T-«:*tfDNAK^ 0 

Met Ala Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro 

15 10 15 

Arg Asn Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val 

20 25 30 

Pro Leu Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val 

35 40 45 

Asp Glu Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe 

50 55 60 

Gly Gly Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys 
65 70 75 80 

Thr He Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp lie Ala 

85 90 95 

Ser lie Asn Glu Leu Gly lie Ala Leu Ala Ala Gly Phe Pro Ala Ser 

100 105 110 

Arg lie thr Ala His Gly Asn Asn Lys Gly Val Asp Phe Leu Arg Ala 

115 120 125 

Leu Val Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu 

130 135 140 

Leu Glu Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp 
145 150 155 160 
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Val Leu lie Arg Val Lys Pro Gly He 

165 

lie Ala Thr Ser His Glu Asp Gin Lys 
180 185 
Gly Ser Ala Phe Glu Ala Ala Lys Ala 

195 200 
Asn Leu Val Gly Leu His Cys His Val 

210 215 
Glu Gly Phe Lys Leu Ala Ala Glu Arg 
225 230 
He His Ser Glu Leu Gly Val Ala Leu 

245 

Gly Tyr Gly He Ala Tyr Thr Ala Ala 
260 265 
Glu Val Ala Ser Asp Leu Leu Thr Ala 

275 280 
Leu Gly He Asp Ala Pro Thr Val Leu 

290 295 
Ala Gly Pro Ser Thr Val Thr He Tyr 
305 310 
Val His Val Asp Asp Asp Lys Thr Arg 

325 

Gly Met Ser Asp Asn He Arg Pro Ala 
340 345 
Ala Arg Val Val Ser Arg Phe Val Glu 

355 360 
He Val Gly Ser His Cys Glu Ser Gly 

370 375 
He Tyr Pro Ser Asp He Thr Ser Gly 
385 .390 
Thr Gly Ala Tyr Cys Tyr Ala Met Ser 

405 

Arg Pro Ala Val Val Ser Val Arg Ala 
420 425 
Arg Arg Glu Thr Leu Asp Asp He Leu 
435 440 

t^ns^r^: /tr* y >mf*% t? (ec 

4.1.1.20) &3-K^5iSfc^££t?DNA»r)i\> 
lfl#J£ 6 J BfjfcJg 1 ~ 4 m tlfrX> t oKfMfecD 
IfiMffl 7 ] MM 5-6 tO^-ffifrX* t Ol£&«<0 
[O 0 0 1 1 

#/UjiK^>7~g (EC 4.1.1.20) ft a— h"t%1&fc? 



Glu Ala His Thr His Glu Phe 
170 175 
Phe Gly Phe. Ser Leu Ala Ser 

190 

Ala Asn Asn Ala Glu Asn Leu 
205 

Gly Ser Gin Val Phe Asp Ala 
220 

Val Leu Gly Leu Tyr Ser Gin 
235 240 
Pro Glu Leu Asp Leu Gly Gly 
250 255 
Glu Glu Pro Leu Asn Val Ala 

270 

Val Gly Lys Met Ala Ala Glu 
285 

Val Glu Pro Gly Arg Ala He 
300 

Glu Val Gly Thr Thr Lys Asp 
315 320 
Arg Tyr He Ala Val Asp Gly 
330 335 
Leu Tyr Gly Ser Glu Tyr Asp 

350 

Gly Glu Pro Val Asn Thr Arg 
365 

Asp He Leu He Asn Asp Glu 
380 

Asp Phe Leu Ala Leu Ala Ala 
395 400 
Ser Arg Tyr Asn Ala Phe Thr 
410 415 
Gly Ser Ser Arg Leu Met Leu 

430 

Ser Leu Glu Ala 
445 

7— ^ft^-K-t^a^ft^tf^U'tr^^xy • 

yy/<A (Brevi bacterium flavum ) &3fcCDDNA#r 
[0 0 0 2] 

*ST % / y if 
(EC 4.1.1.20) a. LT/H^feft 

* l - y v><o£&mz®*+zxmmz#%%m%v 

-TZfcfcFb x^Dtr^y ( Escherichi 

a coli) &3fc£>ift{5^ (J. Mol. Biol., 168, 321-331, 

1983 mm) , sjcttf^y^^xy vj* • ^u^s* 
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-A ( Corynebacteriuaglutamicum ) fiJtWiftici 1 (Mol. 
Gener. Genet., 212, 105-111, 1988: Mol. Gener. Gen 
et., 2R 112-119, 1988: Mol. MicrobioL, 4(11), 1 
819-1830,1990 #J£) (CO^T^^JUfc-S i><D<D^ 

*7u\?/<p J r}) $M - ( Brevibacterium flavu 

ja&ffi-eii, l - y ^^05*a»icK»*s*) o , 

[0 0 0 3] 

^SiWMlCJS-r^^^^^xy • ( Brev 
ibacterium flavum ) &%<Di/T % / fc?y V l/ffcrlofr 

^T«fcfc*Aa»e>»*Wlc L — y i?^«:K5S*f 5 - t 
[0 0 0 4] 

A»fc^r ^ / try y yKf*^^V7-^«r3- K1- 

5ite^Sr*tfDNAWfK-«:*«L. ISDN AHrJi"£:i8 

KSofc. HPfc#*WW:, (1) yU'f/^f^A 
•7 7^U ( Brevibacterium flavum ) B&^COv^X ^ / 

try y t? sr=- K-raae^srS" 

trDNAWrfr, (2) »DNAWf>J-Sr«*-t'6»*X. 
^7^^ K» (3) MM^y^^ KfcJ:0JMHE 

<o±EDNA»ffrS:^ turtle J:*), ay*aiB«rt 

-c^r ^ y try y ^7*/^+V7- tf t# 

*--fy*% K-C3y*S»B*#»«»r*-*fcJ: 
•3, L - y ^y«r^l:4lLH$I^I:ti^3 
y*ffllH»«rW«i-5ri:dSprj|B-C**o *»< UTW« 

[0 0 0 5] 

s / try y v& 

f^m^y-' Kf 6a^^tfDN A9r 

l - y ^©atrWfcTfcs meso-^r ^ ; tv y > 



; i^y y yK7*/^^^7-f (ec 4.1.1.20) 

-Ki-aae^DNASr^tpDNAW^-frftijfc-fs. 

[0006] *38Wos^r$y try y vn^a/i^^-v 

7— K-rsae^fr^tfDNAWfrtt-to** 

Sis, 3i«ttKP*«raiK-r5t»^**»6>*BI*JJ:0!^ 

fctLTiiay+ffllsiE flkttf^uev^^y *a • 

77^A ( Brebibacterium flavum ) M J — 2 3 3 (FER 
M BP-1497) jSi^OftSfeUlcWdSSaiCffiV^nS, 

^ Jx Jb &#&8r&±fe * >b A mft * 6 fc co&*tt 

[0007] A»>fi4±(aay fli^tfywr 

/^fy^^«77^AMJ-2 3 3 (FERM BP-1497) 
»fl)ftfe#DNA±i:#ftU *<0&£#DNA£&y§ 

DNAfrttHJU ttfe&#:DNA&a£fefkll«»** « 
X. tfS a u 3AI^^T^7><gt^ 

7*7^n\ WAtf^^-w^^Httae^sr^+sp 

HSG2 9 8 (Siiafi) tC^&iCj:r)SA-r5o f#6 

XY&mt* /^>$^&*ti \tms&' vv^isfe«ic j; ^ aM§ 
— tfae-7-ds*caufc*ji« (i^ytr- =»y> x 

It*CGSC4 34 5 [x'>j.y„tr*3y v^*x 
y ^ • ^ F 7 ^ • — ( Escherichia coli Genetic 

Stock Center) v t'**- Y y V h - • /^to^ 
— N ;x— - a^/<— >>f7^ (Department of Biolog 
y, YaleUniversity) : P.O. Box 6666 New-Haven, GT 06 
511-74, USA &*«IE»U a*«r*#W*± 

*-afi^»S©*«IJ:J:5* ^©te«^$r7>«S, 

»?>*tfc*!inE*l*i9, 7'7^?KDNA^ 

0 , m^y*% KDNAlc#A$*ifc^utrx^^ 

7^y • 7 7/UMJ-2 3 34*aX0>AK)i"S:flM 
[0 0 0 8] ±Sa^j!fetJ:9#6n$AWrfr©«lt LT 

Wt. iS^Hf/^fy £A • 7 7^UMJ -2 3 3(D 
Sfefe^D N A ^^JPS^^ S a u 3 AIt£«fc 9 t 
r'#ibH^, 5kb©DNA»f^«r#lf5 
rir^-C^6o ZWT% /try y vK-r^/u^^r^^ 
— tfSr3-K-rsae^«r*tf*#**Sftl. 5 k bO 
D N A»f tr#a«y RRttMlil * 5 SJBf LfcdS©, . $tJfS» 
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1\ 

[0 0 0 9] 



[SI] 



9m»m seiffffiR rnmxv** $ (kb) 



Ac c I 


2 


0.2, 


0.4, 0.9 


Sac! 


1 


0.2, 


1 .3 


Sail 


1 


0.2, 


1 .3 


p v u n 


1 


0.6, 


0.9 


D r a I 


1 


0.4, 


1.1 



[ooio] 4*>\ *wiNe»^*sv>r, mmtmzxz 

rggnffttttj It* DNAHMtifcW:;/?** K£\ M 
imm(»#&TT:%£.&MU *ftk^##&£*ftB 

y^««*«p«rfflv^»&jcrt:, j. y tr • = yo 

7^7r^ Uphage) <ODN A«r*Jia»«H_Ln 
dIII"C«»fL-C»e>^-&» ; f-ftRftlODNA»f^ora 

- r # n - * jf /v±-c ©*»H»?»a»H ^ s mm \cm 

tfrfrttn, t7 • 3!)W7r>f • x-yfx 1 7 

47r-^ Uxl74 phage) <DDN A£ft]|Sg¥jgH a 

eni-ew»r lt# bft d n ABrtfcoi^ 

Mftfc*-3£ v .9IWf D NAfffrXli/7 * i.KO*DN 

*t*oi^r»i%T^p— ^^«ft*»tcj:or» 

lc i o T » b ft 5 tt* £ ftffl t 

[0 0 11] — ±CLfc^Hf/<^f !) *A - 77 
^AM J - 2 3 3 tf>5fe£fr D N A Sjru 3 A 

1. 5 k bODNABfrtflCo^TI*, ^©ME?iJ^7' 
7^U'pUC118^itttpUC119 (^fififi) 
fc^*^***^*^ KBPSK& (dideoxychain 

termination method, Sanger, F. £>, Proc. Natl. Aca 
d. Sci. USA, 74,p5463, 1977) l£<fc Zbtfi 

K+S 1 3 3 5lI»6M$iXt^5o 
[0 0 12] E?iJ#^ : 1 «M*S;h,a*ttM2fl|£fi*L 



T45*«w©^rs / y ^sftfi;/^^^7-f 
t=- K-raae^^trDNAWrK-tt, y * 

fflJ*«ftfe(*!DNA^e>*lt*'tifct<oa>*4€>i*, ii 
^^fjhiDNA^I, WZJ&T-fyJ Y • 
:fri/*xAXtfcK3 9 4fi«rfflv^r*rt*nfcfc©"C*> 
o-Ct>J:V\, EM**: lld/T«**i**Sii^JSr 

a^UT4$**w<oDNAKfrtt, ^r^ytr^yv 

•e^t^tf^SSWl. 5 k bODNAifr©#«B 

[0013] ^o^r^ y e> y y^m^ 

^-f^^-mi^^tfDNA^ (A*?*) 

*ri«»a"r5«Hfca»*.^7^5 k*»s eta*-?* 
*-<o*4e>i\ ay^anMrt-c^r^y tr ^ y y& 

SE^U-e*o-Ct>, -tott<oi^4S**E3aj"C*ot 
[0 0 1 4] *»W<OA»fr«r»A-r5CiA5-c*, 
£'>4< Y'ift — b LTfi, 04 

J*.tf* ^7^^KpCRY30 (WH^3-210184^ 
*) ;7 f 7^;KpCRY21, pCRY2KE» pC 
RY2KX. PCRY31, p C R Y 3 KE*$<fctfp C 
R Y 3 KX 0»MSF2-276579^») ; 7*7* 5 KpCR 
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Y2*5j;tfpCRY3 0&|H?¥l-191686-f§-2tfft) ; ^7 
^n*pAM3 3 0 (#B8BS58-67679-^|8) ; 
KpHM 15 19 (4#^0g58-77895^#) ; ^7^ ^ 
KpAJ 6 5 5, p A J 6 1 l&£X*p A J 1 8 4 4 
(#188858- 192900-^$a) ;^7^^ KpCGl (# 
0fjBg57-1345OO-fH^R) ; 7y * 5 KpCG2 (fSBHBSS 
8-35197-J§*£#) ;/7X-; KpCG4*iJ:(;pCGl 
1 <#B8B857-183799-S§-£rfg) ^(D 7=7*1 K%«^+ 

/7^; KpCRY30, pCRY21, pCRY2K 
E, pCRY2KX, pCRY3K pCRY3KE, 
pCRY3KXWIi:^^f)n^ 
[00 1 5] ±15^7*5; K^*-pCRY30£sS 

^^■^^•^■^ ( Brevibacterium station is ) IF012144 

(FERM BP-2515) H^U'pBY5 0 3 
l-95785*a«) DNA«r#«felc'j:<JttBiU 

s]6a£^&^trA£ £ri*»4. 0 k bODN A#rJi-£ 
WOtti-, Wl:U^7^^; HDNA&MR»*JE 
c oR I joJlt^ Kpn I -etegUT, ^^SKfitft 
««*5]fiae?-Sr-&tf**S*sjft-2. 1 kbODNA 

KpHSG298 (£fiiftH) (D E co RI- Kpn 1 

^7^^ Kp CRY3 0 4rWB1-$^td5-CftS D 
[0 0 1 6] K^^-^©*38M 

^ric^feA^f^i^SU/tT'^^^ K^*-£ 

Miners 1 5?^ wr— t?t?te3SL-c^*&*«B4 + 

5*\ *fcf4aa*'r^^-DNA©»aETJCDNA 

y ^— tea-caa r * k j 9 n 5 r * **-c * 

60 ^7^5 KpCRY3 0^O#f&E(DA^>^5gA 
I*, 7y*% KpCRY3 OCTfi^ Bam H J "Cgfl 

dn a y ^— g-cais$*-5 r £ k j: *) ft 0 - t ds-et 

[0 0 17] *K LTartS*L$*»W©A»f>i-Sr^5 
*5 KpCRY3 0fc»ALfc«*;fc^?*$ KMU 

«6W#G>tt:, CKD^xS K£ KpC 
RY3 0- 1 y s A" fcA* Lfc, KpCR 
Y 3 0 — 1 y s A<0fls»*«fcl;:oV*Ttt. 3 



[0 0 18] *:%Klci:6±IEiia»xy7^^ K"C^S 

tf, ^l/^fl)!>A.77/UMJ-2 3 3 (FERM 
BP-1497), /l/e/^ry^«77^MJ2 33 
-AB-41 (FERM BP-1498), zfW'<$y- V >>A • 
77^AMJ 2 33-ABT-11 (FERM BP-1500), 
tTVfcT^^y ?A • 77^UMJ 2 3 3-ABD-2 
1 (FERM BP-1499) *#*£tf £>it6 0 fc*5. ±12 FERM 
BP-1498 COM^fl FERM BP-1497 0>m#k&9L#kk LTD 

/^»fttt«&*"C*>6 tt*4*IB59-28398-*4>*#|R) • 
*fc, FERM BP-1500 Ottttctt FERM BP-1497 <D|&ttc£: 

u^L-a-r ^ yg§^h^>^r ^ ■ 

tt*JM*T*>* mnBS62-51998#^«»M) Q $ 6 
CI, FERM BP-1499 O^tfcli FERM BP-1497 OVflcfrlR 

(#PIBg61-177993'8-&«#RH) • 
[0 0 19] J:Bte»©*lC, ^I/f/^f U!?^' 
T ^^-^-T^-^^ ( Brevi bacter i umamroon iagenes ) ATCC 
687 K ATCC 13745, m ATCC 13746, 7is}£s*9T 
y # A • *f/< ]) ij A ( Brevibacterium divaricatum ) AT 
CC 4020, yw^7!l £A * 7^ H77- ^ V^A 
—( Brevibacterium lactofenoentum ) ATCC 13869, -3 }) 
^^7'J £A * iffrp %33J± ( Corynebacteriua glut 
ami cum ) ATCC 31830* £?f i: UCJflv** C £ fc 

4*3, l&±tLt^nr/^7y')^'77^ 
AM J - 2 3 3 A«<D|ft«:l^$^ 4:*McO««- 
n/7^? KpBY50 2 (W08BS63-36787-&&tB» 

Iffi) ofc»^*fME*^fflll«li'&asaS)5«)t?, ^rOJ: 
9 4^1-11, *8W*J:9^5^5 KpBY50 2^ 
*-f$rfc*SH*U\ ^7^^ KpBYS 0 2^r^ 
-f L-Tte, «x.tf, i^ft^*Sr»l9 3S-rr <tic 

— (Bacteriological Review), fE36^, 361M, 1972^ 
&M]<> ±&7yx% Kp BY5 0 2 SrA*ttlc»*-f 

[0 0 2 0] SM^U^^^y • 77/UMJ 
-2 3 3©£W**S±IC|MM-*»* % «*tf0. 2 
-50 wg/ml m&<»T9 y ^Vtuy^Kltxf- 
^^p^ K**£*-r*#*fclmlSfc0iftl 0 

Sr*3RLT*^»*^l8E*L, «3 5 , CT?*S2 BB** 
i~6 0 ^f>ixfc3n^-^P>#^^irtc^7^^ K&ttJ 
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*fls*fT*V\ 77** Kp BY 5 0 2»$$tLT^ 
M J — 2 3 3 &*ffePW&*T,*. 

[0021] ±e=iy*S!Hw«^«>*rtffltt!ft*.^7^$ 

K^»mE*«fet LTI*. xi/xy tr-^y (E^ col 
0 io J;t/^/Utf^T • ( Erwinia carotovor 

a) K^\^X%\htlX^Z>£o\Z [a:* . :*A - 
y (N. H. Calvin) *5 cfctff— • • /vJ-y/U h (P.C. 
Hanawalt) , ^-t/i"^'/^r!JtDi;- (Jo 
urnal of Bacteriology) 170^, 2796H* 1988^ ; >T— 

"fh$ (k. i to) e>, r^y*;vfa7A"T^K' 

/^^D^A- . h y — (Agriculturaland Biol 

ogical Chemistry), 52#, 293H. 1988^ #88], DN 
AS**fc/<^*ft«:atti-*#» -f-h^ (y. 
Satoh) P>, v^ — • ^ • <f>?X Y V TfV • t 

^n^/ftov?- (Journal of Industrial Microbio 
logy), 5#. 159H, 1990¥] QteWfrt £ Z. t 

[0 0 2 2] ±ffi©*&-e3emE*LT»6*t5^T$ 
2 3 3 ***©*«*«feSr, ^Tl:^5. '&t>ti1tM 

Kteft^D^m &*«u axis, 

[0 0 2 3] J8tt>f<Z>£;iHf(& LTfl, «jfctf. 0>>=i 
[0 0 2 4] flHH&RgSfctt&Mg* L-Cii, y > 

«-**#y*A* y y^ a, sftgfcr^* 

~*a, fiRtt«-ft, *ftT^*->9A, mm^^^> 



^#^^-^1^2 0-4 0tZ, $f*L<ttifc2 5- 
3 StlC, J£ifccDpHI±5-l 0. 0 $ L< J* 7 - 8 <D 

pHsgsE«:, aa*K*fcfir^*y ftwspL-cfisr 

[0 0 2 5] ±K^tt-C»&il5«F#**fcl±«F**3&» 
-ys^fcMSrsr S, fclclllifefclicj;*?* 

[0 0 2 6] 

e^fr'&tP^l^^^^y ^A • 7 7^AMJ - 2 3 3 
ft^DNA»f)i (AKfr) O^o-^fc 

(A) yt/tT/^f y |)A ' J - 2 3 3<Oj 

DNAOfttfj 

^fil»«A«f» [SfifiE : ^« 2 g, HSfTV^^^ 

a 7 g , y^®f-*y^A o.5 g , yv^-*y^ 

A O.Sg, MgS0 4 - 7H 2 0 0. 5 g, Mn S0 4 
• 4 - 6 H 2 0 6mg, FeS0 4 - 7 H z O 6 m g , 

»Sx^2.5g, ^if^y^ 5g, 20 
Oh, ilifr^y l o ou g, 2 o g 

^fyi?A'77^MJ-2 3 3 (FERM BP- 1497) $r 

y *ST-J*%: 1 0 mg/B 1 o»ft"CS#-r 
: 1 0 mM NaCK 2 0 mM h y ^61 
Wf^(pH8.0), ImM EDT A • 2 N a ] 1 5 m 
lWMBUt. ^V>T^ai®100 //g/mli^n 
r-^— fefK*r*JnL, 3 7ttlM^^a^-hL 
fc 0 $ fcKS&ilg 0 . 5 %i£0 Yfi/MUtr h y ^ 

^(i:i, v/v) ^^*nt, *fi-eio#ira«>a» 

(c^®Lt^. ±fi^r 1 0-1 2t;-e2 o»IB, 5,0 
o o xg^dc^i *<o±»B#*#*Lfc. 

^AnLfc 0 TKa^^^y-^sttofaKc^r-SDNA 
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Lfcftfc&ftLfc. W&iXfcDNAtt* IStt DBA; 1 
OmM by^a»* (pH7. 5), 1 raMEDTA • 
2Na] 5m 1 SrSttD ^4*0-1?— lfelHRLfc«, 3£lfe 

[0027] (b) *jt / y ^g^/ua^y? 
am (a) «-ci»p>iifcynr/<^y>A'77/^ 

M J - 2 3 3 0iDNA^ 9 0 /£ 1 £\ 1 unit CO 
MB»*S_au_3 Al<t 3 7t-Cl 5»WSJt*-frT» 

©*JIS*» S_aJ, 1 5 ' *W5l5iBOrt«© 2 b 

*fr«i^DNA$^ft»«fc6 S'C-Cl 0 5Mn»I»L 

9M1^5 0mM hy^ai»(pH7.6), 10 

mM^ft^M h— /K 1 mM ATP, 1 OmM M 
gCl 2 , *JJ:i;T4DNAll^-fe! 1 unit 
5(^#J*»S:«!HIU» 4^1 5f$Rf^&$i£T, DN 
A 

[J. Mol.Biol., 53, 159 (197 

o)] swears y y ^x^/w^^-i? 

4ctt*JUWXM£* y t T • a y ( Escherichia 

coli) CGSG4 3 4 5 ( 1 y s A) [() rtli^T 5 

««i*Lfc a **e»Lfc«riB^va:y tr ■ =ycG 

SG4345 (lysA) ^W^V 5 0m 

g W;K 2 HP0 4 7g, KH 2 
P0 4 2 g, (NH 4 ) 2 S0 4 1 g, Mg S0 4 • 7H 2 0 

o. i g, ^3-^ 2 o gfcAtmse 1 6 s 
fc^r 5 y f y y v^t^a-^*^-- k+s 

««««U"C«P**J;9^7^^ KDNAfeftUlfc. 

U'pHSG2 9 8(D±$£ 2. 7 k b £>DN AE&r^iC 
*H*. 5 k bco#ADNA#rtf#&#>£>ft 

fco #38"E#e>f*, :^7^; K* S KpH 



SG298-lysA*' Lit* 
[0 0 2 9] (C) i>T^ /g* y yjfe^/VTK^rv-^ 
— fef»a- K-tSitCT-^tfDNAllfffr (Afffr) <*> 

ttIB (B) -Cfc&jtfc:/?** KpHSG2 9 8-ly 
s AtC^^n^ffADNA^fK-^TIB^XIt-ry^^^ 
KpUC118 (£SitX) fc^^n-.sy^Lfc. 

KpHSG 2 9 8- 1 y s A£0J(Sg|!(?B 
amH I:feJ:Uffi](%g?& H i n dIIIj:^Ht#^ 
tlZftteyot, KpUCll 8feffi»]«tfgKBa 

mH I jSJ^MMM m i n dill £KJS3-frT»frft 

Lfc. i 6 0»H 

5 OmM hy*$»f£ (pH7. 6) % 1 OmM 5?f 
t^Kh-/K ImMATP, lOmMMgC 
1 2 , *5J:tfT4DNAy;tf-i? lunit kft&X5K. 
#J*#*r8&flD U 1 -2lC"ei 5BMBEJfc**T* DN A 

[0 0 3 0] Kfi*fcfll^-C, 
/UV^Afic (J. Hoi. Biol., 53,159, 1970) IC<fc 9 fftH2 
x^xUtT - =rycGSG434 5#£7#g$S&U 
*t^'>y|:5 0ing4*t5W»]ft [MA: K 2 
HP0 4 7 g. KH 2 P0 4 2g, (NH 4 ) 2 S0 4 lg, 
MgS0 4 - 7H 2 0 0. 1 g, — * 2 0 g*5<fc 

tf»^ 1 6 g*r*«*(C»«LT 1 1 £1-$] (C&tt 

7^^KpUCM 8^#$l^3. 2 k bcoDNAJtfr 
*f S» 1 . 5 k b ©#.ADN AiWWA 
fcftfco »B**ifc*:#*JBl. 5 k bcD*$ADNA»r 
^■*#«©»JPIW*t?«I»fLfci: #oMlS»SR«IKfftt 

[0 0 3 1] 
»2] 
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S_2 

T^XSKpUCI 18- 1 y sA 



Ac c I 3 
S»c I 2 
P vu g 3 
Sail 1 

[oo3 2i ±&m2[z^Litmmmmo®mmK\cj: 

9ftmtttthti&77Xi. K*\ "77*% KpUCl 
1 8 - ] y s A w t A* Lfc 0 ^±(C J: *) % v?T 5 / tr 

5 k bCQDNAfcrtf ( Bam Hl- Hin 
dllltfr* ; AWffr) SrJfc^Lfc. 
10 0 3 3] H3fe0a2 

fc*tf> D N A J£££?lj0)fc£ 

^tifc0!]l (C) ^-Cftfc^T^/f^y^S^j&^aK* 

tfSra-K-rsite^Sr^tf** 5 k b 

©DNA(R^<Ott«EJ|«r, 5 KpUC 1 1 84 

fcttpUC 1 1 9«riv^^T***>5i^ u^KIHt 
j£ (dideoxychain termination ifc) <t 0 ^ S2*C^ 

[0 0 3 4 J d&feflQ 

^7^5 KpCRY30-l y s ADffr&lSj: tf=» D * 

(A) /7^-: KpCRY3 0 - 1 y s AOSSgg 
HJfcWl (B) t»fenfc^SKpHSG2 9 8- 
1 y s A 5 u g£ v 5 units <£>$JRg§g^ B a m 

H I Jo J:(/ H i n dlllt. 3 7t-C 1 BMBKJ&S^T 

LT¥»«ttfc. :^DNA^j: Bani H I y 
(SiligC!) 1 u gt^m^Lti 0 f&$m&6 

*l<0**m&& 5 0mM h>;^tt«rK (pH7. 
6), 10mM^ft7K| — /K 1 mM ATP, 
1 OmM MgC 1 2% &<fctfT4DNAy;tf~ V 1 un 

it t*S<fc5(i:#rt^«rasan-U l2ttl5WS 

[0 0 3 5] ^^Hfcl^DN AarffJI»i» B a m H I 

3 units t 3 7t^lN^^£l*:T#b*x7tDNA 

BIKUfc:/?** KpCRY3 0 1 m g£0JfESI^B 



WBrBffrg>*»3 (kb) 
0.9. 3.8 
1.3. 3.4 

0.6,0.9,3.2 

4.7 

a mH I 1 unit t 3 7X:V 1 &ffflfcfc£ltX'&bth 

**5 5 OmM hy Xifl (pH7. 6) , 1 0 mM 
i/WKh^/K 1 mM ATP, lOmMMgC 
l a% *3J:trr4DNAy;tf— £ 1 unit 
frfifcdfrSftU 1 2*C"C1 5WFlBSiS**X, D N A 

M^NMi (B) *cSE«o*tt«cJ:*i, Mfc^> 

xytr-=iycGSG4 3 4 5M^SiGiiu 
i/^^r 5 o ng/Bio»jE-e**rr-5»»*Jft [*a 

^:K 2 HP0 4 7 g, KH 2 P0 4 2 g, (NH 4 ) 2 SO 
4 lgs M g S 0 4 • 7 H 2 0 O.lg, 2 
0g*5J:z«« 1 6g«r«S«*tc»<Hun 1*1* 

9»<tt**U K»«*!a»e»#«felcj:i9^9x5 KDN 

fcjfelk /7^;KpCRY30(O^$iKl8.6kb 
ODNA^iODU*., *f Sttl. 5 k b<D*$ADNA 

[0 0 3 6] (B) -7=7* * KpCRY30"lysA 

±IS0>fci< MS KDN AS:, rac/^w* 

l/^<^fy<?^'77^AMJ-2 3 3 (FERM BP- 14 

97) ^7^^ KK&cttc & 10 0ml ©«riEA*«-e»* 

-e#*Lfca, unit/a. 

1 i:*$J:5tcj6ttlL"CS6tc2»HI«*««Lfc. 
J»B#*»MM*fc-cai*!\ 2 0ml ©/Vi^JflSR 

MA : 2 7 2mM — ^n— 7mM KH 2 P 
0 4 , lmMMgCl 2 ;pH7.4] tTft#lfc. » 

*, &fr5MKl::Ttt#&ft£>, 5 m l O'^uxaiskm 
AMU 0.7 5ml <z»jf&£itfr& (A) -e^bixyiiy 

SLt ^-w^n?— *7 KtfcK) *ffll*X\ 

2 5 0 OtJOV'K 2 5 *i FDtdga^U '^/V* fcRJflDft 
**JC2 0 5MBIMILfc. ±ft«r 3 m 1 ©BMBAftifiJC 
»U 3 0t:fcTlB$mttltft* U+vii/V 15m 
g/ml **tr»EA*35»ift«c*«Ur3 
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[0 0 3 7] 
»3] 



7?X$ KpCRY30-1vsA 







QffffttO*** (kb) 


BamH I 


2 


1.5.8.6 


EcoR] 


1 


10.1 


Kp n I 


1 


10.1 


S a c I 


2 


2.0, 8.1 


Xt> a I 


1 


10.1 


Xh o I 


1 


10.1 



[0038] ±&&3\zm\*itMmmmto9imM)Tr\z*: 

30-lysA', KS:««F-f5«*«r 

Utf/^^y £A • 77^MJ 2 3 3— 1 y s A" t 

L-fc. J:£* 3 HMST' 
7^n f pCRY30-ly s a m H I 

-Ztym-fZ^t^X*)^ -ty7s% KpHSG2 9 8 (C& 

8. 6 k bCDDNAf^nataxT, v^T ^ 

/ f * y ^x^/u^-^y— t?£=*- k-*-*»£-?-& 

^tf*§f*»1.5kb©DNAIIr>i-AS»BSHfco * 
*5s **^7X$ KpCRY3 0- 1 y s AtCi^^K 
is*$iX^nr/^T!l!>A • 7 7^AMJ 2 3 3- 
1 y s Aft, »*«o< 1***1 TB l*3^X«tt 
*R£AX*X*««W*Brfc. ¥f£5^8£ 6 Btttt 
■C^f6#^- : FERM P-13789 t LTWte£jh/CVS. 
[0 0 3 9] £ttfl|4 



^7^^ KpCRYSO - 1 y s A©ft3ettG)iMB 
itT8SA*&ifc 100ral^500mlf£^77^3l: 
5M£U 12 0t-C15»B*l«HILfc*, ^CO^ife 
WlifcW 3 1^^7*0 £A • 2 

3 3 - 1 y s A«T**U 3 Ot-C 2 4 P»m<0«MIE 
&ft-z>1Z a PHRfCLTAftiftl 0 Om t &5 0 

Om 1 fH^77^3|:^Ltl 2 O't-Cl 5 
■ LfcWfelC, #*lmlSfc9 5 0*iJft(O**-C«|» 
U lfS3 0 < CT2 4^O^^*^tfofco 
Sr»^»IIILr«**lHlJRU @«Lfc«fl=«:aj»L 
fc d #<b*ifciS#£r, *^WS/^Sri 5 jig/ml oft 

a -cwai t fc w a * t» >r v © ¥ 

*A««S(C-3£Jfc»t*L, 3 O^-Cl B*&«b£&tC, 



■c*^^^^wiDA**±^*nniBT?*ofc. m 

K<fc9, ^WH©:/?*? KpCRY3 0- 1 y s Art* 
[0 040] 5 



(a) ^ y y vatf ggtt«3fe 

ttife [ffljft 0.4%. mMT>*-VJ* 1.4 

%, y >-&-7jy !?ao. o 5%, yvefe-^y^A 

0.05%, Mg S0 4 • 7 H z O 0.0 5%, CaCl 2 
• 2H 2 0 2ppm, FeS0 4 - 7 H 2 0 2 p p m, 
MnS0 4 -4-6H 2 0 2ppm, Z n S 0 4 • 7 H 2 

0 2ppm, NaCl 2ppm, tf^-^V 2 0 Om 
g/1 , IKf7 ^ y 100/ig/K 0. 

1 %, 0.1 1 0 0 
ml £5 0 0m 1 7 7 * = LTiKtg ($$31 
ipH7.0) Lfc«* 7"I/WT^A'77^ 
MJ 2 3 3- 1 y s A«r«MUfc. 5 g/1 

5%g, *ir^=!>A 2.3%, 

— #y£^ 0.05%, yvgftx^y^A 0.05%, 

Mg S0 4 • 7H z O 0.0 5%, F e S0 4 • 7 H 2 0 

2 0 p pm, Mn S 0 4 • 4^6 H 2 0 2 0 p pm, tT^* 

2 0 0/1 g/1, m&tf-TS > 1 0 Ofi g/l , * 

+f^ySfc 0.3%, 6*3^** 0. 3%«rlKff^c(c8M 
1 0 0 0 m 1 £r 2 1 ^ii^St#«(-ttii^, 1 2 

9»€>ilfc#** 2 0mUttU |El(£»1000 
r pm, iiftftl v vm, ifi&3 3t:, JgifccDpH7. 
6 (BWUfcfrT-C 2 4 l$ffi#fl£fTo fc. ^*»T^, 
««« 5 0 0ml*i«^»WM»Jt-C««Slf»:S:lHliR 

ttV#£0. 1M 9 (pH6. 8) 3-5m 

nc»aau ^ii^ifiefei (3»w*tt-c3iHi, *a 
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««MK«r4 l C-C2 0»KI, 6. OOO r p m©S*k 

[oo4i] (b) s^rs/tr* y vjH**^*^ 
y vg?#y ^aimkk (pH7. 6) ic±ia (a) -c» 

fyyy^i mg/mi <Dfi&-e, «L*MR&DLTi* 

( P H7.6) kL1t* r<DK**«r3 3*C-C3i*IHR 

L-y v^veofE^JBStfc. KJ&«*I£*3 
ti" 6 L ~ y v 5 V 1 5 nmol/min/mg-Cfco fc 0 * 
fc, yu^f !l ?A • J - 2 3 3 (PERM 

BP-1497) «r±Ba (A) fc|BI-*fHcX«*U-Cft»* 

L-y^V0>£j**W;7 nmol/min/rag "Cfco 

aw 

ATG GOT ACA GTT GAA AAT TTC AAT GAA 
Met Ala Thr Val Glu Asn Phe Asn Glu 

1 5 
CGC AAT GCC GTG CGC CAA GAA GAC GGC 
Arg Asn Ala Val Arg Gin Glu Asp Gly 
20 25 
CCT CTG CC T GAC CTC GC T GAA GAA TAC_ 



[0 04 2] 

E0l#* : 1 
£$iJ«>ft£ : 1335 

£?IJ<D«S : ONA 



7 7^^ 



: MJ-233 

*MKfc*1-ge* : CDS 
: 1-1335 



Pro Leu Pro Asp Leu Ala Glu Glu Tyr 

35 40 
GAC GAG GAC GAT TTC CGT TOC CGC TGT 
Asp Glu Asp Asp Phe Arg Ser Arg Cys 

50 55 
GGT GGA CCA GGC AAT GTG CAC TAC GCA 
Gly Gly Pro Gly Asn Val His Tyr Ala 
65 70 
ACC ATT GCA CGT TGG GTT GAT GAA GAG 
Thr lie Ala Arg Trp Val Asp Glu Glu 

85 

TCC ATC AAT GAA CTG GGC ATT GCC CTG 
Ser lie Asn Glu Leu Gly lie Ala Leu 
100 105 
CGT ATC ACC GCG CAC GGC AAC AAC AAG 
Arg lie Thr Ala His Gly Asn Asn Lys 

115 120 
TTG GTT CAA AAC GGT GTG GGA CAC GTG 
Leu Val Gin Asn Gly Val Gly His Val 

130 135 
CTA GAA CTG TTG GAT TAC GTT GCC GCT 
Leu Glu Leu Leu Asp Tyr Val Ala Ala 



CTT CCC GCA 
Leu Pro Ala 
10 

GTT GTC ACC 
Val Val Thr 

GGA ACC CCA 
Gly Thr Pro 

CGC GAC ATG 
Arg Asp Met 
60 

TCC AAA GCG 
Ser Lys Ala 
75 

GGG CTG GCA 
Gly Leu Ala 
90 

GCT GCT GGT 
Ala Ala Gly 

GGC GTG GAC 
Gly Val Asp 

GTG CTG GAC 
Val Leu Asp 
140 

GGT GAA GGC 
Gly Glu Gly 



48 



96 



CAC GTG TGG CCC 
His Val Trp Pro 
15 

GTC GCT GGT GTG 
Val Ala Gly Val 
30 

CTG TTC GTA GTC 144 
Leu Phe Val Val 
. 45 

GCT ACC GCA TTC 192 
Ala Thr Ala Phe 



TTC CTG ACC 
Phe Leu Thr 

CTG GAC ATT 
Leu Asp lie 
95 

TTC CCC GCC 
Phe Pro Ala 

110 
TTC CTC CGC 
Phe Leu Arg 
125 

TCC GCA CAG 
Ser Ala Gin 



AAG 240 
Lys 
80 
GCG 288 
Ala 

AGC 336 
Ser 

GCG 384 
Ala 

GAA 432 

Glu 



AAG ATC CAG GAC 480 
Lys lie Gin Asp 



-11- 



145 

GTG TTG 
Val Leu 

ATC GCC 
He Ala 

GGT TCC 
Gly Ser 

AAC CTG 
Asn Leu 
210 
GAA GGC 
Glu Gly 
225 

ATC CAC 
He His 

GGA TAC 
Gly Tyr 

GAA GTT 
Glu Val 

CTA GGC 
Leu Gly 
290 
GCA GGC 
Ala Gly 
305 

GTC CAC 
Val His 

GGC ATG 
Gly Met 

GCC CGC 
Ala Arg 

ATC GTG 
lie Val 
370 
ATC TAC 
He Tyr 
385 

ACC GGC 
Thr Gly 

CGG CCC 



ATC CGC 
He Arg 

ACT AGC 
Thr Ser 
180 
GCA TTC 
Ala Phe 
195 

GTT GGC 
Val Gly 

TTC AAG 

Phe Lys 

AGC GAA 
Ser Glu 

GGC ATT 
Gly lie 
260 
GCC TCC 
Ala Ser 
275 

ATC GAC 
lie Asp 

CCC TCC 
Pro Ser 

GTA GAC 
Val Asp 

TCC GAC 
Ser Asp 
340 
GTA GTA 
Val Val 
355 

GGC TCC 
Gly Ser 



150 
GTA AAG 
Val Lys 
165 

CAC GAA 
His Glu 

GAA GCA 
Glu Ala 

CTG CAC 
Leu His 

CTG GCA 
Leu Ala 
230 
CTG GGC 
Leu Gly 
245 

GCC TAT 
Ala Tyr 

GAC CTG 
Asp Leu 

GCA CCA 
Ala Pro 

ACC GTG 
Thr Val 
310 
GAC GAC 
Asp Asp 
325 

AAC ATC 
Asn He 

TCC CGC 
Ser Arg 

CAC TGC 
His Cys 



CCA GGC 
Pro Gly 

GAC CAG 
Asp Gin 

GCA AAA 
Ala Lys 
200 
TGC CAC 
Cys His 
215 

GCA GAA 
Ala Glu 

GTT GCC 
Val Ala 

ACC GCA 
Thr Ala 

CTC ACC 
Leu Thr 
280 
ACC GTG 
Thr Val 
295 

ACC ATC 
Thr He 

AAA ACC 
Lys Thr 

CGC CCA 
Arg Pro 

TTC GTC 
Phe Val 
360 
GAA TCC 
Glu Ser 
375 

ACC AGC 
Thr Ser 



155 

ATC GAA GCA 
He Glu Ala 

170 
AAG TTC GGA 
Lys Phe Gly 
185 

GCC GCC AAC 
Ala Ala Asn 

GTT GGT TCC 
Val Gly Ser 

CGC GTG TTG 
Arg Val Leu 
235 

CTT CCT GAA 
Leu Pro Glu 

250 
GCT GAA GAA 
Ala Glu Glu 
265 

GCA GTC GGA 
Ala Val Gly 

CTT GTT GAG 
Leu Val Glu 

TAC GAA GTC 
Tyr Glu Val 
315 

CGC CGT TAC 
Arg Arg Tyr 

330 
GCA CTC TAC 
Ala Leu Tyr 
345 

GAA GGA GAA 
Glu Gly Glu 

GGC GAT ATC 
Gly Asp He 



CCA TCT GAC ATC 
Pro Ser Asp He 
390 

GCA TAC TGC TAC GCC ATG 
Ala Tyr Cys Tyr Ala Met 
405 

GCC GTC GTG TCC GTC CGC 



CAC ACC CAC 
His Thr His 

TTC TCC CTG 
Phe Ser Leu 
190 

AAC GCA GAA 
Asn Ala Glu 

205 
CAG GTG TTC 
Gin Val Phe 
220 

GGC CTG TAC 
Gly Leu Tyr 

CTG GAT CTC 
Leu Asp Leu 

CCA CTC AAC 
Pro Leu Asn 
270 

AAA ATG GCA 
Lys Met Ala 

285 
CCC GGC CGC 
Pro Gly Arg 
300 

GGC ACC ACC 
Gly Thr Thr 

ATC GCC GTG 
He Ala Val 

GGC TCC GAA 
Gly Ser Glu 
350 

CCA GTA AAC 
Pro Val Asn 

365 
CTG ATC AAC 
Leu lie Asn 
380 

CTT GCA CTC 
Leu Ala Leu 



GGC GAC TTC 
Gly Asp Phe 
395 

AGC TCC CGC 
Ser Ser Arg 
410 

GCT GGC AGC TCC CGC CTC 



TAC AAC GCC 
Tyr Asn Ala 



160 

GAG TTC 528 
Glu Phe 
175 

GCA TCC 576 
Ala Ser 

AAC CTG 624 
Asn Leu 

GAC GCC 672 
Asn Ala 

TCA CAG 720 
Ser Gin 
240 

GGT GGC 768 
Gly Gly 
255 

GTC GCA 816 
Val Ala 

GCG GAA 864 
Ala Glu 

GCT ATC 912 
Ala lie 

AAA GAC 960 
Lys Asp 
320 

GAC GGA 1008 
Asp Gly 
335 

TAC GAC 1056 
Tyr Asp 

ACC CGC 1104 
Thr Arg 

GAT GAA 1152 
Asp Glu 

GCA GCC 1200 
Ala Ala 
400 

TTC ACA 1248 
Phe Thr 
415 

ATG CTG 1296 
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Arg Pro Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu 

420 425 430 

CGA CGC GAA ACG CTC GAC GAC ATC CTC TCA TTA GAG GCA 1335 
Arg Arg Glu Thr Leu Asp Asp lie Leu Ser Leu Glu Ala 



435 440 



445 

-tfSra- K1-*ae^ «r^tf*t 1 . 5 k b (DON 
[i3] KpCRY30-lysAO 



[ill] 



[i2] 



Ate I 



Sail 




PvuH Act I £oc-I 
I I 



5cu3AliSan 



t—i 1 1 1 1 I I [ I I | | | I | 

loot? 



SHI 



1.5Kb 
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